Selection and validation of optimal siRNA target sites for RNAi-mediated gene silencing.
RNA interference (RNAi)-mediated gene silencing has become a valuable tool for functional studies, reverse genomics, and drug discoveries. One major challenge of using RNAi is to identify the most effective short interfering RNAs (siRNAs) sites of a given gene. Although several published bioinformatic prediction models have proven useful, the process to select and validate optimal siRNA sites for a given gene remains empirical and laborious. Here, we developed a fluorescence-based selection system using a retroviral vector backbone, namely pSOS, which was based on the premise that candidate siRNAs would knockdown the chimeric transcript between GFP and target gene. The expression of siRNA was driven by the opposing convergent H1 and U6 promoters. This configuration simplifies the cloning of duplex siRNA oligonucleotide cassettes. We demonstrated that GFP signal reduction was closely correlated with siRNA knockdown efficiency of human beta-catenin, as well as with the inhibition of beta-catenin/Tcf4 signaling activity. The pSOS should not only facilitate the selection and validation of candidate siRNA sites, but also provide efficient delivery tools of siRNAs via viral vectors in mammalian cells. Thus, the pSOS system represents an efficient and user-friendly strategy to select and validate siRNA target sites.